Comparison of ectopic bone formation process induced by four calcium phosphate ceramics in mice.
Phase composition played a key role in the biodegradation of calcium phosphate ceramics (CaP), which in turn influences the osteoinductive ability. The in vivo biological mechanism is still poorly understood. In this study, four types of porous CaP ceramics were investigated, namely, hydroxyapatite (HA), β-tricalcium phosphate (TCP), and biphasic calcium phosphates BCP1 and BCP2, with HA to β-TCP ratios of 70/30 and 30/70, respectively. The four types of ceramics were implanted into thigh muscle of mice for 16weeks. Longitudinal ectopic bone formation process at gene, protein, and tissue level induced by the material was assessed. Histological analysis revealed that BCP2 was the only group that had promoted new bone formation after 16weeks. In micro-CT analysis of biodegradation, the BCP2 group had the least increment of porosity due to the new bone formation, resulting in a significant elevation in material density. Instead of a steady increase, multiple peaks were observed in most of the temporal gene expression patterns. The gene expression results were further confirmed by immunohistochemical staining of the corresponding proteins. Among the target genes, Osterix and type I collagen were activated successively. The osteoinductive BCP2 group showed earlier and significantly higher peaks in BMP2, BMPR1A, and OPG expressions than non-bone forming groups. These findings revealed that the occurrence time and magnitude of these osteogenetic gene expression peaks can be crucial in the osteoinduction process.